This study attempts to investigate the success or failure development policies for Malaysia economy through the multipliers indices over the period 1983-2000. We used four input-output tables had published so far by Department Statistics of Malaysia (DSOM) for the period under study. The study employed the Leontief inverse model that is open with respect to household for simple multipliers of the output, income and employment; type I multipliers of the income and employment. While it used Leontief inverse model that is closed with respect to household for total multipliers of the output, income and employment; type II multipliers of the income and employment. New evidence is found in this study: first, there is still a high dependency on the primary sectors, such us Oil palm, Rubber primary products and Wood sectors. Second, output and income multipliers for Agriculture sector are still very weak even where some success has resulted from planning policies. Third, the main result of the investment policy was to transform Malaysia from a country of surplus labour to one with a shortage. Fourth, there is no consideration of efficiency or comparative cost in the selection of 'key' sectors by reference to multiplier indices.
It would be expected that in resources-rich developing economy, such that of Malaysia, substantial structural change will take place over time. In particular, one might expect marked changes in the technologies employed, especially the nature of inter-industry trading. Also, change in the level and mix of final demand for produced goods would be expected to occur. One would anticipate that the role of state economic planning would be to facilitate and direct such developments. Input-output analysis is well suited to the analysis of the nature of economic development through changing demand and changing technology. Thus this paper uses input-output methods to explore the success of economic planning in Malaysia. A variety of input-output techniques and concepts are employed. All lead towards the conclusion that economic structural has occurred in Malaysia during the period of study. Also, there is evidence of increasing efficiency in the Malaysian economy through changing the ranking of the income, output and employment multipliers for the sectors.
Data and Mathematical Techniques:
Basically, the present study uses secondary data based on the four input-output tables compiled for the Malaysia economy so far. These tables were produced by the Department of Statistics. For analytical and comparable purposes, the original input-output tables consisting of different number of sectors are aggregated into 39 sectors based on International Standard Industrial Classification (ISIC). These sectors are shown in (Table 1) . Input-output multipliers are used related to output, income, and employment, as defined earlier in this paper. They are now well established as indicators of the importance of particular sectors and the interdependence of the industrial of the importance of particular sectors and the interdependence of the industrial structure. The following notation is used throughout this paper: h is the household input coefficient vector. ĥ is a diagonalised (n*n) matrix of the household input coefficients . A is a square matrix of order (n+1)*(n+1). it has an added household row and column (i.e. the household is endogenous).
 is the augmented Leontief inverse matrix, which is also of order (n+1)*(n+1). ) A I ( 1 r   is the reduced augmented Leontief inverse matrix, of order (n*n) order. In this matrix, r refers to the matrix being reduced, by having eliminated the household row and column. e is the number of workers employed by the household sector. It is defined as the employment vector. w is the employment output ratio vector (numbers of jobs per RM million of output). I will show later how define this ratio (subsection 3.3).
x is a diagonalised matrix of the total outputs. ŵ is a diagonalised (n*n) matrix of the employment output ratio.
Output Multiplies
An output multiplier for sector j is defined as the total value of production in all sectors of the economy that is necessary in order to satisfy a RM's (Malaysian Currency, Ringgit (RM)).worth of final demand for sector j's output [VIETH.1976; P.16] . However, in this section I shall describe several kinds of output multipliers. 3.1.1 Simple Output Multiplier For the simple output multiplier, the total production is the direct and indirect output effect, obtained from a model in which households are exogenous. The initial output effect on the economy is defined to be simply the initial RM's worth of sector j output needed to satisfy the additional final demand. Then, formally, the output multiplier is the ratio of the direct and indirect effect to the initial effect alone. These output multipliers are different from those for the Keynesian system because we can generate a multiplier for each sector rather based solely on the effects of interindustry trading without household spending being involved. I shall be using Δf and Δx to represent changes in the final demand and gross outputs, respectively. Here Δf indicates an additional RM's worth of final demand for the output of any sector of the Malaysian economy. The implications for all sectors in the economy of an additional RM's worth of final demand for any sector output are given by: Δx = (I-A) -1 Δf (1) The output multiplier for any sector (for example agriculture) is defined as the sum of elements in the agriculture column divided by one RM. The one RM in the denominator is the initial effect on the agriculture sector output of the new RM's worth of final demand for the agriculture sector's product. Mathematically, the vector of the simple output multiplier m is given by:
The results for the Malaysian economy are shown in Table 2 . It will be noted that the results are very identical to the linkages, where they are discussed as linkages analysis. However, these figures may also be interpreted as multiplier, as will be discussed in section 4.
Total Output Multipliers
If we consider the input coefficient matrix, A, closed with respect to households (i.e. households are endogenous), then we capture in the model the additional induced effects of household income generation through payments for labour services and associated consumer expenditures on goods produced by the various sector. This is akin to the Keynesian multiplier, discussed above. We call this coefficient matrix the augmented coefficient matrix A , which was defined earlier in this section. Also, I defined the augmented Leontief inverse matrix as
Clearly, the elements in ) A I ( 1   also relate final demand changes to sectoral outputs, only now these are in a model with households endogenous, and hence the effects tend to be larger. We assess the impact of a new RM's worth of final demand for any sector's output with:
In the general, the total output multiplier vector, m , is given by:
However, if we are interested in the total output multipliers from the original n sectors, by ignoring the household row and column we can calculate the reduced total output multipliers. This can be done by using the Table 2 . Not only do industries make purchases from other sectors, they also make purchases from the labour force. The next task is to calculate the income multipliers associated with these purchases.
Income Multiplier
As the name implies, income multipliers attempt to translate, in one way or another, the impacts of final demand spending changes, into changes income received by household (labour supply). There are basically two ways in which this can be done. One straightforward approach is simple to convert each element in a particular column of
, which measures the value of direct plus indirect output effects, into RM's worth of household income, via household input coefficients [MILLER and BLAIR, 1985; P.105] . These are the coefficients that make up the (n+1)th sector (household) row, '
h . This is used in closing the model with respect to household, and indicates household income received per RM's worth of sectoral output. Thus the direct plus indirect effects for sector j would be in terms of (one) RM's worth of new household income. The initial effect is in terms of (one) RM's worth of final demand, and hence output for sector. Unlike output multipliers, then, they do not blow up or multiply one (initial) estimate of output to another (larger) estimate of output. Rather, they translate an initial output estimate (which comes from an initial final demand change) into an expanded (direct plus indirect) estimate of the value of resulting employment (household income). 3.2.1 Simple Household Income Multiplier In general, we will be using n for the simple household income multiplier for sector j. The "simple" refers to the fact that these multipliers are found using elements in the (I-A) -1 matrix with the households exogenous. We can represent this mathematically, as:
Continuing with the tables for Malaysian economy, we have the results shown in Table 3 . These figures illustrate the effect of an additional RM of final demand for the output of any sector, when all of direct and indirect effects are converted into RM estimate of income. This would generate the total effect by that amount of new household income, this total, which would be earned by employees in that sector. , total (direct, indirect and induced) income effects, or total household income, multipliers are obtained. As before, using the overbar to denote the multiplier derived from A , a similar equation to (6) is obtained, namely:
The results of the Malaysian economy are shown in table 3. We recall the interpretation of any element in ) A I ( 1   as measuring the total effect on sector i output of one RM's worth of new demand for sector j output. Thus, the household input coefficient is the total effect on the output of the household sector, which is the total value of labour services needed when there is one RM's worth of new final demand for goods of sector j. This is precisely what we mean by the total household income multiplier.
If we are only interested in household income generating effects originating in the n original sectors, we would calculate a reduced total household income multiplier, n r , by ignoring the last row and column in equation (7). 3.2.3 Type I Income Multiplier There is a second kind of simple income multiplier, the type I income multiplier, for any sector j. This has the simple household income multiplier as in equation (6), as a numerator, and uses as a denominator not the initial RM's worth of output, but rather its initial labour income effect, h. We can use y to represent this type of income multiplier for sector j. Then, following BRADLEY and JAMES [1969; p.310] we can write:
For our input-output tables for the Malaysian economy, the results are shown in table 4 for 1983, 1987, 1991 and 2000 respectively. These multipliers represent the ratio of the direct plus indirect income effects to the direct income effect.
Type II Income Multiplier
This multiplier has the total household income multiplier as in equation (7), as a numerator, and uses as a denominator the initial labour income effect, h [MILLER and BLAIR 1985; P.108] . As usual, using the overbar to denote a measure that is calculated from The parallel between this measure and the type I effect in equation (8) is the same as that between the total n and simple n household income multiplier is equations (7) and (6) respectively. The numerator for y is n from equation (6), and the numerator for y is n from equation (7). The results of this multiplier, for the Malaysian economy, for the 1983, 1987, 19918 and 2000 tables are shown in Table 4 . These multipliers show by how much the initial income effects (household input coefficients) are blown up, or multiplied. This occurs when direct, indirect and induced effects (due to household spending because of increased household income) are taken into account, in which household are an endogenous sector.
Relationships between Income Multipliers
To the extent that the results of an input-output analysis in which households remain exogenous tend to underestimate total effects, type II multipliers may be more useful than simple, or type I, multipliers in estimating potential impacts. However, if one is primarily interested in ranking or ordering the sectors, for example, which sector has the largest multiplier, which has the next largest, and so on, then simple or type I multipliers are just as useful as total or type II income multipliers. This is because the ratio of total to simple household multipliers or type II to type I income multipliers can be shown to be a constant across all sectors [MILLER and BLAIR, 1985; P.105] .
The results for Malaysian economy for this ratio are 1.065, 1.068, 1.066 and 1.153 for the 1983, 1987, 1991 and 2000 tables respectively. Moreover, the constant ratio can be easily found without any need for
matrix. This represents a computational advantage [MILLER and BLAIR, 1985; P.109] . The above is a brief discussion of the relationship between income multipliers. For more detailed discussions see especially SANDOVAL [1967] , BRADLEY [1969] , KATZ [1980] , and MILLER and BLAIR [1985] .
Employment Multiplier
If we assume that the levels of employment in an industry are closely related to output, such that the employment/output ratio can be defined for all levels of output, then the entries in the input-output system can be converted to employment terms to yield employment multipliers [GEOFFREY, 1985; P.36] . This means, if it is possible to estimate relationships between the value of the output of a sector and employment in that sector (in physical, not monetary, terms), then one can calculate employment multipliers, rather than income multipliers for each sector. So, her we are used the employment output ratio (numbers of jobs per RM million of output), w. Then, mathematically, w is:
(11) w represents the RM value of labour inputs to each of the n sector per RM's worth of sectoral output. It represents the payments per employee. That is, using the physical input coefficients, in w makes explicit the differing wage rates in different sectors. We will only calculate the employment multipliers for 1991 and 2000 because the employees for that years unavailable. 3.3.1 Simple and Total Employment Multipliers These measures of employment effects (or household employment multipliers) are parallel to the income effect and household income multipliers described in the previous section. The major difference is that the physical labour input coefficient vector, w, is used instead of the monetary labour input coefficient, h. That is, the elements in w are used in place of the elements in h. Using l for the simple employment effect or simple household employment multiplier for sector j, the measure analogous to n in equation (6) effects or total household employment multiplier. This is analogous to n in equation (7) with:
The total employment multipliers for the Malaysian economy are shown in table 5. If we are interested only in the total employment effect on the original n sectors, not including the household sector, we would calculate a reduced total employment effect l r multiplier. This means, we are omitting that last element in the jth column of
3.3.2 Type I and type II Employment Multiplier Type I and type II employment multipliers follow from the same argument as was presented for type I and income type II income multipliers, [RICHARDSON, 1972; P.35] . One may wish to relate the simple or total employment effect to an initial change in employment, not final demand (and output) in monetary terms. The type I employment multiplier uses l as a numerator and w (not RM1) as the denomination. Mathematically, the vector of the employment multiplier t is given by;
The results for the Malaysian economy are shown in table 6. The meaning of these is that for each new job created in any sector, for example Oils and Fats product, there is a total of 12.646 and 16.245 jobs created in all sectors throughout the economy in 1991 and 2000 respectively. When using
it allows us to measure the type II employment multiplier. Using t for the vector of this multiplier which is parallel to the type II income multipliers, [MILLER and BLAIR 1985; PP.112-113] . Then, we have:
The results obtained by this equation for the Malaysian economy are shown in Table 6 . The high values of sectors Oils & Fats product, Processed Rubber & Rubber product, Animal Feeds product, Industrial Chemicals and Forestry & Logging product is a result of pre-1990 planning policy. These sectors were the only real area of growth of employment opportunity. The other sectors were characterised by high unemployment.
Relationships between Employment Multipliers
The purpose of this section is to consider the relationship between type I and II employment multipliers. It is not possible to establish a constant relationship between type II and type I employment multipliers, as was the case for income multipliers, as was explained in the previous section. This is derived in MILLER and BLAIR [1985, P.145] . For more details on employment multipliers see BRADLEY and GANDER [1969] , KATZ [1980] , MILLER and BLAIR [1985] AND SANDOVAL [1967] .
Interpretation of the Empirical Results:
If we assume that planners try to determine in which sector of the economy to spend one additional unit, a comparison of output multipliers would show where this spending would have the greatest impact on output or employment generated throughout the economy. Note that when maximum total output effects are the exclusive goal of planner's spending, it would always be rational to spend all the money in the sector whose output, income and employment multiplier is the largest. Tables 2-6 show the ranking of the sectors of the Malaysian economy in terms of the ranking of each sector's multipliers. Therefore, a sector with several elements in the high ranking would be said to be a key sector, in terms of the definition in the first paragraph of this section. Table 2 ). Therefore, planners of the Malaysian economy should theoretically have spent all funds available for investment in these sectors at that time, because this spending would have had the largest impact on the total RM value of output generated throughout the economy. Of course, there would be other reasons for using some of the expenditure on the output of the other sectors. These reasons could be taking into account strategic factors, equity, capacity constraints for production, and so on. Note also that multipliers of this sort may overstate the effect on the economy in the above illustration. If some sectors are operating at or near full capacity, then some of needed new inputs would have to be imported into the economy, or outputs from some sectors would be shifted from exports and kept in the economy for use as inputs.
Output Multipliers

Household Income Multipliers
With household income multipliers, one has some choice regarding what should logically be termed the initial effect of new final demand. With output multipliers, it was fairly clear that the initial effect of RM's worth of final demand for sector j output is that sector j production must increase by one RM (and eventually, of course by more than one RM). With income effects, the same RM's worth of new demand for sector j becomes, initially the same RM's worth of new output by sector j. This is what we considered to be the initial effect in developing the household income multipliers, above. However, the initial RM's worth of new output from sector j means an initial additional income payment of hi to workers in sectors i (see Section Three for definition of h). Hence h could be viewed as the initial income effect of the new demand for sector j output. From the input-output table for the Malaysian economy in 1983, 1987, and 1991 using the simple and total household income multipliers, it emerges that expenditures had the greatest effect in generating new household income when they were spent on the output of the Education, Health, Other Services, Banks and Table 5 ). The meaning of the results of the type I and type II employment multipliers, as shown in Table 6 , is that for each new job created in any sector, for example Oils and Fats, there was a total of 13.419 jobs created in all sectors throughout the economy in 1991, and 17.897 jobs in 2000 respectively (Table 6 ). If we examine the type I and II employment multipliers, then the sectors that would have generated the highest job multipliers in all sectors throughout the economy in the 1980-2000 period were Oils & Fats, Animal Feeds, Processed Rubber, Industrial Chemicals, Motor Vehicle manufacturing and Food Production. But if we examine the Simple and Total employment multipliers, then these sectors were However, the question is what the policy implications of these results are. This could be discussed in the next section.
Policy Implications
The theoretical basis and objectives of Malaysian planning since 1970 have been discussed in (Section 2) and more details in (CHING, 2006) . This policy emphasised the provision of work opportunities and the raising of the standard of living, through increasing real national income and per capita income. The results have shown in Tables 2-6 and discussed in the previous section show how far this policy has been achieved. The results show that although some progress has been made, it falls far short of what the planners desired. The output and income multipliers for the commodities sectors still remain weak. The employment multipliers are still high ranking for the Rubber primary products, Agriculture products, Furniture & Fixtures, Processed Rubber, Hotel & Restaurant, and Education sectors, which is a reflection that these were considered as key sectors for the planner's policy to maximize the employment level during the period under study. But if we examine the type I and II employment multipliers, then these sectors were Oils & Fats, Processed Rubber, Animal Feeds, Industrial Chemical and Food Production But in general the impact of spending on the Rubber product, Furniture & Fixtures, Hotel & Restaurant, and Education sectors was higher than that of spending on the rest of the economy. These results give us the same evidence, as found in the linkages analysis (SHUJA, et al., 2007, and BEKHET, 2010) . That is, there is still a high dependency on the primary sectors. Also, output and income multipliers for the Agriculture sector are still very weak, even where some success has resulted from planning policies. But the main result of the investment policy was to transform Malaysia from a country of surplus labour to one with a shortage. Malaysia attracted an immigrant labour force which is estimated the ratio of foreign workers to labour force worsened from 1:10 in 1995 to 1:8 in 1997 and improved to 1:13 in 2000 [Eight Malaysia Plan, 2003 ]. In addition, the declining rate of growth in agriculture and an increasing rate in the Construction, Services, Wholesale and Retail Trade, and Transportation and Communication sectors was the most profound factor in increasing the emigration of the labour force from the Agricultural sector to these other sectors. This is because wages in these sectors were higher than in the Agriculture sector. Finally, there is no consideration of efficiency or comparative cost in the selection of 'key' sectors by reference to multiplier indices. Although it is not a simple matter to determine where Malaysia comparative advantage lies, international trade theory can be used to suggest that LDC', in particular Malaysia, have a comparative advantage relative to DCs in labour-intensive manufactured exports. If we define 'labour-intensive' to mean the direct and indirect labour requirements per unit of output, such an activity will substitute labour for capital not only directly, but also indirectly by making little use of intermediate inputs, or importing rather than purchasing them locally; such a sector will therefore have low output multipliers and yet it is a suitable candidate for promotion [RIEDEL, 1975; 1976] . Agriculture is of course the prime example of such sector in Malaysia. The absence of consideration of efficiency is particularly serious when we consider that much of the potential stimulus provided by expansion of a 'key' sector is translated into growth trough import substitution. Multiplier analysis does not permit one to distinguish between the cases where the stimulus is sufficient or insufficient to justify the establishment of a supplying industry. In the first case, the policy should ensure that the stimulus is translated into growth, while in the second it should only do so if the protection/subsidy needed to make the activity competitive is justified in terms of some other criteria (e.g. infant industry arguments). Multiplier analysis measures whish the inducement which is offered to a sector or a group of sectors if final demand changes at the margin; it can therefore be used to see if policy is consistent with the ranking of sectors; to isolate 'enclave' sector and to help promote policies for the integration of the enclave with the national economy; or to establish a changes in sectoral interdependence over time. Furthermore, because the planners aimed to maximize the output, income and standards of living level, then they should take the sectors with high output and income multipliers. Also, they should take the sectors with high employment multipliers. These sectors are discussed in the previous section and listed in tables 2-6, where they are identified as having high ranking multipliers. However, I feel this sort of analysis needs to consider a more fundamental set of objective than multipliers analysis. Industrialisation is not usually considered as an objective in itself, but as indication for the rise in the final demand, especially exports, which is supposed to accompany it. If, however, we consider final demand as our objective, then each investment needs to be evaluated in terms of its sectoral impact. This can be achieved by reference to triangularisation techniques, using input-output methods would be introduced in next paper.
Conclusions
As previously discussed, output, income and employment multipliers were calculated using simple and total multipliers. These results are presented in table 2, 3, and 5. Also, type I and type II multipliers for income and employment were calculated, and these results are shown in tables 4 and 6. The difference between simple and total multipliers is that the simple multiplier is calculated with households exogenous, while the total multiplier uses households as endogenous. The immense amount of information provided by detailed output, income and employment multipliers is valuable for those national planners who need to know in which industries output, income and employment changes will occur. The usefulness of these detailed multipliers for policy analysis and planning is evident. Knowledge of the industry in which the output changes will occur can also be used, by transportation and communication planners, to determine changes in transportation network equipment required to meet the shifts in industries production; by investment planners to designate industries where capital replacement or expansion is needed; by energy planners to determine the impact that production, transportation and investment changes will have on energy demand, and by various others types of planners. If some other kind of multiplier relationship were desired, such as an energy or investment multiplier, the same basic type of adjustment would be required. In the case of the investment relationship, the well known accelerator principle become more significant than of output, income and employment specified here. Sectors Names: as shown in Table 1 .
Source: Malaysian Input- Output Tables for 1983, 1987, 1991 and 2000. Sectors Names: as shown in Table 1 .
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